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i type display device. 

I In order to facfitate pupi distance adju^- 
men^- : dloptBr adjustment and convergence ad- 
justment, ^ in ii a e spectacle type display 
arrangement which;: utilizes a pair of image 
generating units (25) for projecting Images on 
left and right eyes respectively, a pair of shafts 
(5) are Installed In a housing (10) by way of a 
b finame, and a pair of lens and mirror units (21) 
; are reciprocally mounted on the shafts (5) so as 
to movable toward and away from each other. A 
slide plate 02) which forms part of a backlight 
(30) Is disposed on the frame so as to be 
siidable in the fore-and-aft direction. A pair of 
shafts (36) are disposed one above the other at 
the upper and lower portions of the backlight A 
pair of LCD holders (24) which form a part of the 
pair of image source means are supported on 
the shafts so as to be laterally movable toward 
and away from each other. A pupO distance 
adjustment of the pair of image generating 
means Is Implemented by a rotation of a knob 
(8) through cam (40) and link (50) mechanisms, 
whle a alopter adjustment and a convergence 
adjustment are simultaneously implemented by 
a rotation of a knob (9) through a separate cam 
mechanism (60). ~ 1 
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BACKGROUND OF THE INVENTION 

Field of the Invention 

Th present Invention relates g nerallytoaspeo- s 
tacle or goggle type display device. More specifically, 
the present invention relates to a spectacle or goggle 
type display device which enables a wearer to ob- 
serve an electronically produced Image, such as that 
produced in response to a video or television signal, 10 
In addition to his or ha* surroundings (viz., the outside 
view), and which includes an improved adjustment ar- 
rangement whereby both pupa distance and diopter 
adjustment can be easily implemented. 

is 

DESCRIPTION OF THE RELATED ART 

The applicant has previously propose 
or goggle type display devices which enables the 
monitoring of a video image end the like and which 20 
- use LCD. An example of such a display device is dis- 
closed in Japanese Patent Application No. 3-251667 
(JP-A-0&491582). One of these arrangements will 
be brfefy discussed wtth reference to Figs. 27 and 28. 
In the illustrated arrangement, 100 denotes a specta- 25 
cle type display device, which includes goggle-type 
housing or body 101, and a pair of bows or temples 
1 02, 102fddaWynKMjnte^ of the hous- 

ing 101. An inverse V-shaped reflector 103 is mount- 
ed on an Inverse V-shaped nose pad portion 101a at so 
a lower center portion of the housing 101. A fluores- 
cent tube 104 is arranged above the reflector 103, 
while a pair of verticafly arranged transparent type 
oolorliquidcryatal panels (image display means) 105, 
105 are disposed on ether side of the reflector J03.. 35 
A convex converging kmste arranged in Intimate corn 
tactwttheadi tfthecdorfiquid crystal ^ > 
a deflection plate 107. 

A pair of convex ocular lenses 108, 108 are ar- 
ranged In the housing 101 infrontofthe left and right 40 
eyesA,Arespectfvely.Apairofrectanguiarrefle^ 
mirrors 109, 109 is arranged in the housing 101 be- 
tween a pair of converging lenses 106, 106 and a pair 
of ocular lenses 108, 108. 

In Rg. 28, 102a denotes earphones which are at- 45 
tached to each bow 1 02. The front side of the housing 
101 is opaque. Furthermore, as shown In Fig. 27, a 
pair of rectangular ocular window portions 101b, 101b 
open at the rear face side of the housing 101. The pair 
of ocular window portions 101b, 101b are covered so 
with a transparent window plates, respectively, for 
protecting the ocular lens 108, 108 and the other ele- 
ments which are arranged in the housing 101, from * 
dust br the Dke type of contaminat i on. ; , , * ; ' 

As shown In Fig. 28, when the above described 65 
spectacle type display device 100 is worn by a user, 
an Image which is produced fay the pair of color liquid 
crystal panels 105, 105 in response to a signal from 



a small portable VTR (not shown), is illuminated by 
the fluorescent tube 104 and is projected onto the re- 
spectiv retinasaofthertghtandleft yesA,Abyway 
of the pair of converging lenses 106, 106, the pair of 
refl ction mirrors 109, 109 and the pair of ocular lens- 
es 108, 108. That Is, the image formed by the pair of 
odor liquid crystal panels 105, 105, is reflected by the 
pair of reflection mirrors 109, 109, and a virtual imag 
which Is enlarged by the pair of ocularlenses 108, 108 
is formed at a position of least distance of distinct vi- 
sion. 

However, in the above-mentioned conventional 
spectacle type display device 100, the inverse V- 
ehaped reflector 103 is mounted on the inverse V- 
ehaped nose pad portion 101a at the lower center of 
the housing 101 so that the images produced by th 
respective of the pair of color liquid crystal panels 
105, 105 are projected onto retina a of the left and 
light eyes A, Aby way of lateral deflection. Therefore. 
Ib difficult to form the nose pad portion 101a in a 
manner which prevents the reflectors fro m contacting 
the wearer or user's nose. Accordingly, in the case 
wherein a user having a high (prominent) nose, wears 
this type of display device 100, it has been difficult to 
adjust the positions of the ocularlenses 108, 108 with 
respect to the wearer's left and right eyes. Also, since 
ft not possible to move the pair of color liquid crystal 
panels 105, 105 toward and away from the reflector 
103, ft is difficult to satisfactorily adjust the arrange- 
ment for a user having closely set eyes. 

nSUMMAFT^ OF J>IE INVENTION 

ltteanobjec*oftheprese^ 
a spectacle Jype d^ of the type which in- 

dudes a pair of Image display means and wherein 
both pupil distance and diopter adjustment can be 
easily Implemented. 

It te a further object of the present Invention to 
provide a mechanism which can be Incorporated into 
asuitaWe housing and which facilitates both pupil dis- 
tance and diopter adjustment 

It te a further ofcject of the present Invention to 
provide a mechanism which can be incorporated into 
a suitable housing and which allows pupil distance to 
be adjusted and which separately enables diopter and 
convergence adjustment to be simultaneously adjust- 
ed. 

In brief, the above object is achieved by a spec- 
tacle type display device which is arranged such that 
each of Images produced by a pair of Image display 
means provided In a box-shaped housing, is modified 
1p'*W&£^fmiiri and projected onto retinas 
of the wearer's left and right eyes. A shaft is support- 
ed on a frame In the above-mentioned housing, and 
a pair of lens and mirror units, which constitute a vital 
part of the above-mentioned image display means 
and which Include a reflector and the ocular lens, are 
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arranged along th shaft so as to be iateraity movable 
(nth left and right directions toward and away from 
each other. Each of the lens and mirror unfts Is ar- 
ranged to be movable In the fore-and-aft direction to- 
ward and away from each of the refection plates and 
ocular lens and therefore relative to the above- 
mentioned frame. 

Since the pair of lens and mirror units are ar- 
ranged to be movable in the left and right direction 
along the shaft installed on the frame, the mechanism 
by which the pupil distance for each of the lens and 
mirror units can be adjusted is simplified. 

Also, since the posftion of each ocular lens is si- 
multaneously actuated at the posits 
the left and right eyes, the pupil distance adjustment 
is easily implemented. Further, since the image gen- 
erating writs are arranged to be movable In the fore- 
and-aftdkectioo relative to the frame, thedbptorad- 
Justing mechanism b abnpOfied and the tioptar ad- 
justment bfecUated. 

More specifically, a first aspect of the invention 
resides in a spectacle type display device which teen- 
dosed in a housing and which Is arranged to transmit 
images generated by a pair of image sources, by way 
of a pair of image tra n sfer means which each include 
a reflection plateand an ocdarlens, and to project the 
Images produced by the pair Image sources on rati- 
nes of the left and i^hteyes of a wearer, and which 
comprises: first support m^^ the pair 

of Image transfer unfts so as to be laterally movable 
toward and away from each other, and second sup- 
port meaite for 8tipfkiHina the pair of image sources 
so that the Image sources are laterally movable fo- 
ward and away other and in a fore-and-aft 

j -direction relative to the reflection plates and the ocu- 
lar lenses of the Image transfer means. 1 • ^ 

Aseoond aspect of the present invention resides 
In a spectacle type display apparatus comprising: a 
frame disposed to a boc^ a pa^of display means. ^ 
posed on the frame, for producing a pair of Images in 
^accordance with a video signal; a pair of reflection 
means for reflecting the pair of Images produced by 
the pair of display means; a pair of lenses means for 
focusing the pair of images reflected by the pair of re- 
flection means; a first slide means for sliding the pair 
of lens means and the pair of reflection means later- 
ally across the frame; and a second slide means for 
sliding the pair of display means toward and away 
from the pair of lenses in the fore-and-aft direction of 
the frame. 

A further aspect of the invention resides in an ap- 
paratus for use in a spectacle type display, compris- 
lr^: a frame; first erxl second tms^ 
ed on the frame so as to be reciprocal toward and 
away from each other In a first direction which ex- 
tends laterally across the frame, and synchronously 
movable In a second direction which b essentially 
normal to the first direction; a first mirror supported 



n the frame so as to be in a pred termined relation- 
ship with th first Image source, the first mirror being 
reciprocal In the first direction across the frame; a 
first lens supported on the frame in a predetermined 

6 relationship with the first minor, the first lens being 
connected with the first mirror so as to be synchro- 
nously movable therewith in the first direction; a sec- 
ond mirror supported on the frame so as to be in a pre- 
determined relationship with the second image 

io source, the second mirror being reciprocal in the first 
direction with respect to the frame and toward and 
away from the first mirror; a second lens supported 
on the frame in a predetermined relationship with the 
second mirror, the second lens being connected with 

is the second mirror so as to be synchronously movable 
. therewith in the first direction; first adjustment means 
for selectively moving the first and second mirrors in 
the first direction and so that the relative d btancebe- 
' tween the first and second mirrors changes; and seo- 

20 ond adjustment means for moving the first ami sec- 
ond Image sources in the second direction and in a 
manner which changes the relative distance between 
first and second image sources and the first and seo- 
ond mirrors, respectively, and for simultaneously 

25 moving the firstand second Image sources in th first 
direction in a manner which changes the relative dis- 
-i " '° tance therebetween fn response to the movement of 

■ ' $he first and second Images sources in the second di- 
'• ; -^tecWri."- : V - ''" :yH 

■ 30 ^Another aspect of the present Invention resides in 

a method of operating a spectacle type display com- 
^ prising the steps bfrprodudng a first image using a 
first Image source; reflecting the first image using a 
firs t m ir ror , focusing the first Image using a first lens; 
; 35 reflecting the focused fkst Image toward a first pre- 
^determined eye posftion; producing a second image 
* using a second Image source; reflecting the seoond 
Image using a seoond mirror; focusing the second im- 
age using a second lens; reflecting the focused sec- 
40 ond image toward a second predetermined eye pos- 
ition; moving the first mirror and the first lens and the 
second mirror and the second lens as first and seo- 
ond units respectively, in a first direction which 
changes the relative distance between the two units; 
45 moving the first and second image sources in a direc- 
tion which changes the relative distance between the 
first and second image sources and the first and seo- 
ond mirrors respectively; and simultaneously moving 
the first and seoond Image sources with respect to 
so one another and in a manner which changes the rel- 
ative distance therebetween. 

Yet another aspect of the present invention re- 
sides in £ apparatus for use In a spectacle type cfis- 
play, comprising: tneans for producing a first Image; 
; 65 tneans for reflecting the first Image; means for focus- 
ing the reflected first image; means for reflecting the 
focused first image toward a first predetermined eye 
position; means for producing a second image; 
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means for reflecting the second Imag ; means for fo- 
cusing the second image; means for reflecting the fo- 
cused second imag toward a second eye posftion; 
means for rnovtng the first mirror and the first lens and 
the second mirror and the second lens as first and 
second units respectively, in a first direction which 
changes the relative distance between the two units; 
first means for moving the first Image and second Im- 
age sources in a direction which changes the relative 
distance between the first and second image sources 
and the first and second mirrors respectively; and 
second means, responsive to the first means, for si- 
multaneously moving the first and second image 
sources with respect to one another and In a manner 
which changes the relative distance therebetween. 

BRIEF DISCLOSURE OF THE DRAWINGS 

The various objects, advantages and merits of 
the present invention wtl become more dearly appre- 
ciated as a detailed description of the preferred em- 
txxfiments of the invention are given In conjunction 
with the appended drawings in which: 

Fig. 1 te an exploded perspective view of aspec- 
tacle type display device according to a ffrst em- 
bodiment of the invention; 
: . Fig. 2 Jb :1 * perspective view of the above- 
mentioned spectacle type display device; ' 
Fig. 3 is a vertical cross-setfkmai view of a nous-;; 
ing used in the above-mentioned spectacle type 
display device; 
. fi Fig,** a^^titop^tog; 

fig. 5 Is a schematic plan view depicting the opt-, 
leal disposition of the spectacle display device 
wth respect to ^ wearer^ 
l^6teaschein^ 

depicting the optical d^Uon of the spectacle 
display device with respect to the wearer's eyes; 
Flg.7teaperepe<*h*vlewofanim^ 
ing unit which forms an important part of the 
spectacle type display device according to the - 
present invention; . 
Fig. 8 is a exploded perspective view of the ar- 
rangement shown in Fig. 7; 
Fig. 9 Is a rear view of the image generating unit 
shown In Fig. 7; 

Fig. 10 te a plan view of the Image generating unit 
shown In Fig. 7; 

Fig. 11 is an enlarged plan view showing some 
important parts of the above-mentioned image 
generating unit; 

Fig. 12 is a exploded perspective view of a part 
of the aboye-nwnttoned unit; - . ^ V 

Fig. 13A to 13C are respectively: a plan view of 
the above mentioned unit, a plan of the unit de- ^ 
pktlng diopter ao^ustmentandaptenvlewshow^ 
b^<»nyeigen<»ad>^ vji6 .;. rt . 

Fig. 14A to 14C are plan views which depict dio^ 
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pter and convergence adjustment of the above- 
mentioned optical visual unit; 
Fig. 15 is an exploded perspective view of a back- 
light used to the Image generating units; 
Fig. 16 1s a schematic view demonstrating some 
important features of th above mentioned back- 
light arrangement; 

Fig. 171s across-sectional view showing a reflec- 
tor and electromagnetic shield arrangement used 
in the above-mentioned image generating units; 
Fig. 18 Is a horizontal cross-sectional view show- 
ing a forehead pad which te used with an embodi- 
ment of the above-mentioned spectacle type dis- 
play device; 

Fig. 19 Is a front view of the above-mentioned 
forehead pad; 

Fig. 20 is a front view of the above-mentioned 
forehead pad partly in cross-section; 
F|g. 21A and 21B are respective^ an enlarged 
20 perspective view showing a hook used on the 
v v j above-mentioned forehead pad, and a cross- 
sectional view showing locked and unlocked con- 
.-.:<? d&ionscf the hook; . 4 v - v.- 

> : F|g.22 tea echemalic view showing the manner 
26 ; ; . In which the forehead pad is worn; 
. F|g. 23 Jsaplanviews^ 
> k : ; - ; which embodies the present invention, in a folded 
1 ,v->v/ jpon4itlon; T -; f ,r. !> t; ^ • ; ; c 
r,r.i r . i x * ^Flg. 24 fe an explanatory view showing the con- 
t -vs -vnection>,«ran^ement used .with head support 
: members of the above-mentioned type of spec- 
*esnVi 16 MS^$3g*$^ 
/= \: ^f^25teaechamat^ 

on which the diopter and a convergence adjust- 
r*S. a* ;Mt ^ m^jCfihe abpyaH^i^n^ spectacle type dis- 

<^ r playdeifce f Is carried oufc * ! v 
oi - t ,,FIg.>^26 4s a : vertical cross-sectional view of a 
spectacle type display device according to a sec- 
ond embodiment; 
40 - ^ J%.27teaschemato^ 
?o ^ousiyproposedspectadetypedispiaydevice 

cussed In the opening paragraphs of the disclo- 
sure; and r , 
Hg. 28 te a perspective view depicting the spec- 
45 tacle type display device of Fig. 27, in use. 



DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 



60 



In Figs. 1 and 2, a spectacle type display device 
1 which generally comprises an essentially box-shap- 
ed (ski goggle-shaped) housing 10 which is formed a 
w ^pectode ppftionjto be positioned In front of the wear- 
. .:.«f*jp;:«ye8.when donned. An Image generating ar- 
66 langement 2 which, b received In the housing 10 in- 
cludes a pair of image generating units (means) 20, 
* * f 20 and a bacMlght 30. A head band-like support ar- 
rangement 70 te oonnected through hinge portions 3, 
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3 to the rear side portions of th housing 10. 

As shown in Figs. 1 to 3, the housing 1 0 compris- 
es a front cabinet 11 which is made of an opaque syn- 
thetic resin and which has a generally channel-shap- 
ed vertical cross-section, and a rear cabinet 16 hav- 5 
ing a generally channel-shaped vertical cross- 
section. The rear cabinet 16 Is also formed of an opa- 
que synthetic resin and is constructed such that its 
front peripheral portion is connected with a rear per- 
ipheral portion of the front cabinet 11 by way of to 
screws so as to form a hollow housing. 

A translucent viewing window portion 12 extends 
laterally across the front face 11a of the front cabinet 
11. This translucent viewing window portion 12 in- 
cludes a transparent platd 13 made of a synthetic res- 15 
In and is engaged In an opening portion 11b predom- 
inantly formed at th^ frontlet 
net 11, and a smoked or tinted plate 15 which acta as 
a light reduction means. 1n thb dnrangement, the tint- 
ed plate 15 is supported on hinges 14, 14 which are 20 
provided at the aides 11c 11c offhe front cabinet 11 
so as to allow the tinted plate 15 to be swung upwanfly 
from the position wherein R b located immediately in 
front of transparent plate 13, to an essentially hori- 
zontal position such as that shown In two-dot-phan- 25 
torn in Rg.3. 

rso ' r A cht^ar opening 11 etefo^ 1 
ofanupperpleceportion(upperfBtt)11dofthefront 
cabinet 11, end an Inverse U-shaped nose receiving 
portion 11g Is formed In the lower or bottom face 11f so 
of the front cabinet 11. 
- TTier^ 

: 'eo as to have a stepped configuration and such that 
the tipper half projects further roarwardly than the 
-lower 8 We half. The lower aide hatf defines an ocular - 35 
window portion 11 which extends across the width of 
the rear cabinet The transparent ocular window por- ' 
tion 17 comprises a wide opening portion 16b formed 
in the lower half of the rear portion 16a and a trans- 
parent plate 18 made of synthetic resin which Is en- 40 
gaged with the opening 16b;in the manner shown in 
Figs. 3 and 4. ^ - ^ 

Further, as shown In Figs. 4 and 5, the housing 
Is so shaped that each corner portion X, X is omitted 
and such that both aides (rear portion of both tides) 4S 
1 6c, 1 6c are angled In a manner which aligns with the 
line of sight (a line of sight directed respectively to the 
left and right sides by an angle of about 30° wfth re- 
spect to the norm or dead ahead direction). 

Furthermore, as shown in Figs. 4 and 6, the lower so 
8urface 16f of the rear cabinet 16 b angled so as to 
align with a line of 8|ght (a line ofslght which is down- 
wardly angled by about 10°). That is to say, a corner 
portion Y of the rear side Is omitted in the manner il- 
lustrated. With these arrangements, the field of exter- 69 
naJ view to the left, right and lowertides Is maximized. 

Skice the nose receMng portion 16g has an In- 
verse U-shape and Is formed at the center of the lower 



piece portion 16f of the rear cabinet 16, th center 
portion of the above-mentioned transparent ocular 
window portion 17 Is narrowed at this location. 

Asshown in Figs. 7 and 8, the pair of image gen- 
erating unite 20, 20 of the above-mentioned Image 
generating arrangement 2 respectively comprise a 
pair of lens and mirror units 21 ( 21 which have a rec- 
tangular shape and which are open at upper and low- 
er ends. These lens and mirror units 21, 21 are sup- 
ported on a pair of shafts 5, 5 which pass through 
front and rear lower extending portions 4a, 4b of th 
frame 4, which are made of synthetic resin and which 
have channel shaped side faces. 

Ocular lenses 22 (see Fig. 3) which are engaging- 
ly supported In a horizontal position between the 
above-mentioned shafts 6, 5 and within the respec- 
tive lens and mirror units 21, are arranged to be p- 
posBe reflection minora (upper reflection plate) 23 
fixed between the {respective upper peripheries of 
both side piece porttons 21a, 21a The reflection mir- 
rors 23 are angled at 45° 80 that the upper periphery 
of the above-mentioned lens and mirror units 21 hav 
aji essentially triangular configuration. 

Frame-shaped LCD holders 24 are vertically sup- 
ported In front of a later-described backlight 30 so as 
be laterally movable in the left and light directions. 
Transmbsion type color liquid crystal panels (herein- 
after abbreviated to LCD) 25 form ah important part 
of the Image sources and are supported by the LCD 
'• holders i 24. Wide-width half-mirrors (lower side re- 
flection mirror plate) 26 are supported so as to be tilt- 
ed relative to the ocular lens 22 by 45°. These half- 
mirrore26 are fixedly connected wfth the lower ex- 
tending portions 6a, 7a of the pair of left and right 
" holders 6, 7 which support both ends of the above- 
mentioned pair of shafts 6, 5. As will be appreciated 
from Figs. 7 and 8, the forward of the two shafts 5,5 
passes through the lower extending portion 4a 
formed at the front side of the above-mentioned 
frame 4. Although not shown. It wfll be understood 
that the rear of the two shafts 5, 5 passes through and 
Is 8lmBarly supported by the lower extending portion 
4b of the frame 4. 

Each of the lens and mirror units 21 is made of 
synthetic resin, Is formed wfth openings at the upper 
and lower ends, and has a rectangular cross-section. 
The side portions 21a, 21a have an essentially trian- 
gle shape. As shown in Figs. 7 and 11 , supporting por- 
tions 21b, 21b, 21c, 21c through which the shafts 5, 
5 pass, are integrally formed and project from the cen- 
ter of the front face and from both rear sides of the 
lens and mirror unite 21, 21. With this arrangement 
the lens and mirrorunit821, 21 are simultaneously re- 
ciprocal in the left and fight directions toward and 
away from each other by way of a cam mechanism 40 
and an associated link mechanism 50, and in re- 
sponse to the rotation of a pupa distance adjusting 
knob 8 which is rotatably supported on the outboard 
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8 id of the holder 7 in the illustrated mann r. 

As shown in Figs. 3, 8 and 15-17, the backlight 30 
consists generally of a reflector 31 in which a front 
arcuate face that is pposite to the LCD 25 Is provided 
with a reflecting mirror finish. The reflector Is integral- 
ly formed with a horizontally extending elongate rec- 
tangular slide plate 32 which is arranged to sit on top 
of the frame 4. 

An elongate rectangular base plate 33 is dis- 
posed in a channel-like recess 31a formed at the apex 
of the reflector 31. An elongate fluorescent lamp 34 
is supported on the base plate 33 so as to assume a 
predetermined relationship with the reflector 31. As 
shown in Rg. 1, a source of electrical power 35 is 
mounted on the slide plate 32 and supplies electric 
source to the fluorescent lamp 

Apairofpar8ileJshafte3o\36extB^ 
v the left and right directions pass through respective 
-projecting portions 31b, -31c which are lntegraly 
formed wtth the reflector and which project from the 
upper and tower laces of the reflector 31. 

As shown in Figs. 15 and 16 y an electromagnetic 
shielding plate 37 in the torn of a transparencies 
trode plate or strip, fe disposed between thebackight 
30 and the pair of LCD 25, 25. This strip-shaped 
transparent electrode plate 37, is formed of a trans- 
parent electrfcafly <»rrfuc^ by de- , 
positing Indium-tin oxide (ITO) on a surface of a pory- 
■ ester film, or by depositing ITO on a diffusion plate 
. and applying elecfcleallyco^ 
to. Through the provision of this plate, high voltage 
: an§ htghfreo^iet^jRp^Z 
cent lamp 34, which is a high voltage drrve Ngh- 
f requency Pght source, Is shielded, and the Pghtre- 
.ftected^ 

; WfthOUt lOSS. j-L,.; Ci - ^ ^vr^-xs. 

In this embodiment the reflector 31 is produoed 
by mixing an electrically conductive material such as 
copper into a thermoplastic resin material With tMs 
, arrangement, the reflector also acts as a shield and 
as shown In Rg. 17, dectromagnetic radiation pro- , 
duoed by the fluorescent lamp 34 Is addfttortaiy 
shielded by the reflector 31. An electromagnetic 
shielding plate 39 in the form of a sheet shaped elec- 
trically conductive plate is additionally disposed be- 
tween the reflector 31 and the rear face 16a of the 
rear cabinet 16 of the housing 10. In Figs. 15 and 16, 
character 38a denotes an earth wire which is connect- 
ed to the transparent shielding plate 37, while in Fig. 
1 7, character 38b denotes an earth wire which is con- 
nected to the reflector 31, and 38c denotes a screw 
which establishes an electrical connection between 
the earth wire 38b and I ttie reflectory. iiV v 

The pair of LCD holders 24, 24 which supportthe 
respective LCD 25, 25 are supported on the shafts 
36, 36 associated with the backlight 30. and areVv 
ranged to be redprocaOy movable in the left and right \ t 
directions thereatong. That is, projecting portions 24a 
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and 24b receive the respective shafts 36 and are in- 
tegraQy formed at upper and lower portions at the rear 
face of the respective holders 24, in the manner 
shown in Fig. 3. 

As shown In Fig. 8, three slots 32a, 32b and 32c 
are formed along the center of the slide plate 32. In 
this embodiment it is arranged such that the slide 
plate 32 is slidable in the fore-and-aft direction on the 
frame 4 and to operatively engage with a pair of pins 
4c and 4c which project up from the top face of the 
frame 4, and which are siidably received in the front 
and rear slots 32a and 32a With this arrangement 
the backlight 30 and the pair of LCD holders 24, 24 
are arranged so as to be reciprocal in the fore-and-aft 
directions toward and away the respective reflection 
mirrors 23 In the lens ami mirror units 21, 21, In re- 
sponse to the operation of the cam mechanism 60 
and so as to be reciprocal in the left and right direction 
toward and away from each other. £ . 

As shown In Fig. 11. the cam mechanism 40 com- 
prises a pupil distanoe adjusting knob 8, a cylindrical 
cam 41 which is engaged wtth the pupil distance ad- 
Justing knob 8 and which is rotatabry supported on the 
right aide of the holder 7 through a fixing ring 42. Arod 
43 having a head portion 43a is fixedly connected 
with a base portion 43b of the right eye lens and mirror 
untt 21, (sn oblique camstot 4*a is formed In the cyt- 
indricaT<^41. A cam^ functions as a 

cam iMw along th 

^above^ntto^ embedded in 

the head portion 43a of the rod 1 43. Accordingly, the 
^ead gtg^t^ in the left and 

right directkm in response to the rotation of the pupil 
distance adjuring knob & . 

1; . yfWiihj^ 

right eye lens and mirror unit 21 te arranged to move 
In the left and right directions along the pair of shafts 
5, 5. As shown in Fig. 23, the pupil distance adjusting 
knob 8 projects out beyond the right aide surface of 
the housing 10. v . . : 

As shown in Figs. 11 and 12, the link mechanism 
60 comprises a pivotal lever 51 which is pfvotafly sup- 
ported on the a lower face of the frame 4 through a 
supporting shaft 52, a pair of pins 53, 53 disposed at 
the ends of the rotation iever 51, and a pair of arms 
54, 54 which are integrally formed on the respective 
side portions 21 a, 21a of the lens and mirror units 21 . 
21. A slot 54a is formed at the tip of each arm 54. The 
pins 53 of the lever 51 are siidably received in the 
slots 54a. In accordance with this construction, when 
the left eye lens and mirror unit 21 moves inwardly, 
the right eye lens and mirror unit 21 also moves in- 
wardly, andwhep the left, eye lens and mirror unit 21 
. moves outwardly the right eye lens and mirror unit 21 
also mwes outwardly. : > 

c As shown In Figs. 8 and 12, the cam mechanism 
tt>oomprisesadiopto^ 
to the top of a shaft 61 that is rotataWy supported in 
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a relatively small diameter hole 4d formed in th 
fram 4. An eccentric cam plate 62 is fixed near th 
lower end of the shaft 61. The slide plate 32 has a U- 
shaped cam groove 32d which receives the eccentric 
cam plate 62. A pair of planar L-shaped cam arms 63, 
63 rotatably support respective base portions 63a 
and are themselves supported on pins 21d which are 
Integral with and which project from the back face of 
each image generating lens and minor unit 21. 

The frame 4 has a pair of cam slots 4e, 4e which 
are formed in a very shallow Inverted V configuration 
and which slidingly receives cam pins 63b which are 
formed at the tips of each c a m ar m 63. Also, as shown 
In Figs. 1 and 2, the diopter adjusting knob 9 prefects 
out beyond the housing 10. ; 

An obliquely projecting U-ehaped recess 63c is 
formed In an upper portion of the base portion 63a of 
each cam arm 63. Wns 24c which prpiectfrem the In- 
board comer portions ctfthe LCD hokiere 24 are slid- 
abiy received in the recesses 63c In the manner illu- 
strated in Figs, 9 and 10. Wih this arrangement, the 
diopter adjustment of the pair of ocular lenses 22, 22 
is implemented through the Ibr-and-aft reciprocation 
of the slide plate 32 on the frame 4. 

Further/ the convergence (angle) adjustment is 
implemented In that the pair of LCD holders 24, 24 are 
moved sOghtfy towariJ end away from each other In ^ 
accordance with the above-mentioned fore-and-aft 
; directional movement of the slide plate 32. That is, as ' 
depicted In the diagram of fig. 25 which demon- r 
strates the principle on which the diopter and conver- 
genraadjustmerrtiscanl^ 
diopter adjustments are implemented by parallel 
movement of the palrdfl^ 
of ocular lenses 22,; 22 along Ones OP t OPwhich de- 
fine a V-shape arid fftleh l rifts^^ (a) ftelens ; 
"main plane H of the pair of ocular tenses 22, 22, (b) a 
line Co of a center of two lens light axes C.Cand (c) 
a point atthe center portion of the pair of ocutar lenses 
22, 22. Thus, when the pupn cBstance is changed/the 
Inclination of the operating line of each LCD 25,25 is ; 
also changed. In order to induce this change in syn- 
chronism with the change of the pupil distance, It is 
necessary to angle each cam arm 63 which is rotat- 
ably supported on a pin 21d. Therefore, by moving the 
cam pin 63b of each cam arm 63 along each cam slot 
4e, the above-mentioned operating line OP Is inclined 
so as to always pass through the origin point as 
shown in Fig. 13(c). 

As shown in Figs. 1 and 2, the head-band like 
support arrangement 70 comprises of a pair of ffrst 
bow portions 71, 71 foldaWy supported to the housing 
10 through the pair of h inge portions 3, 3, and a pair 
of second bow portions 72, 72 ptvotsdly connected at 
each tip end portion 72a, 72a to each rear end center 
portion of each of the pair of first bow portions 71, 71 . 

As shewn In Fig . 24, the ends of the base end por- 
tions 72b, 72b are detachaUy conhectable wth each 



ther by means of an p ning 72c and a T-shaped 
boss portion 72d. A forehead pad 80 is detachably 
connected by pins 73 which are disposed at a rear 
portion side of pposite inner faces 71a, 71a of th 

6 above-mentioned pah* of first bow portions 71 , 71 . As 
will be appreciated from Fig. 22, three sets of pins 73 
are provided to allow for head size adjustment 

As shown In Figs. 1 and 2, each headphone re- 
ceiving mechanism 75 for winding in the connection 

10 wires of each of the left and right headphones 74, is 
disposed In a rear portion of the first bow portions 7 1 . 

A circuit board 76 on whlchithe LCD drive unit and 
the like is received, is disposed in one of the first bow 
71, while a source of electrical power 77 is received 

15 in the other. 

Furthermore, a connecting cable 78 for establish- 
ing an operative connection with a portable video 
player, W tuner or the Gke, is connected to a rear up- 
per end portion of the seoond of the first bow portions 

20 71. 

As shown In Figs. 18 to 20, the forehead pad 80 
Includes three hard core members 81 , 82, 82 made of 
hard resin, a bag-shaped cover 83 made from a soft 
resin or the like which covers the respective core 
25 members 81, 82, 82, and a pair of hooks 84, 84 for 
enabling the detachable amnectkxi of the pad 80 to 
- vr ' ' ^ the respective pins 73 of the above-mentioned pair of 
' : flret bow portions 71, 71. 
Cf '' As8hownlhFig.18,apairofrecessportions83a, 
so ^ 83a are formed in the bore members 81, 82, 82 of 
t : forehead pad 80, and the respective core members 
' :j 82, 62. These recesses are formed on both sides of 
the pad in a manner which allows the pad to be fold- 
able about the center portk>ra<rf each of the recess- 

X C V r Ab shoimJn Ffg. 20, a 0lureIlty <)fGmall ventilation 
r holes 81a, 82a are formed to the respective core 
members 81, 82. Furthermore, as shown in Figs. 21 
and 22, each hook 84 is formed of metal plate and is 

40 such as to have a generally dog leg-shape as seen In 

• v ' side view. It is also arranged so that the forehead pad 
80 can worn on the upper portion of the forehead (for 
example, a position raised upwardly by 15° from the 
horizontal as shown in Fig. 22). Each hook 84 has a 

45 spring characteristic and is arranged to be folded at 
Us tip end portions 84a in a reversed U-shape. A ton- 
gue-like fixing piece 84b is cutaway and foldedfy 
formed in a halfway portion of each hook 84 such that 
its tip end side approaches the above-mentioned tip 

60 end portions 84a. 

According to the spectacle type display device 1 
of the first embodiment, In the case wherein the hous- 

• - ,; 'S** ing 10 is worn on the face, ft Is held in place by the 
1 head support arrangement 70. Since the forehead 

65 pad 80 has the three hard core members 81, 82, 82 
at the center portion and both side portions and cov- 
ered with a cover 83, iand is installed on the rear face 
16a of the housing 16, the ease with which the device 
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can be donned is improved. 

Further, since the forehead pad 60 is connected 
by way of the three pins 73 of the pair of first bow por- 
tions 71,71 through the pair of hooks 84, 84 and in- 
clined, it is possiW to distribute the weight of th s 
housing 10 and the head portion installation member 
70 and thus reduce the weight which is applied to the 
face by way of the inclination (for example, 15° up- 
ward relative to the horizontal direction). 

With this arrangement discomfort due to the in- 10 
stallation of the housing 10 and the head band-like 
support arrangement 70 is reduced and prevents the 
ear discomfort even when worn for prolonged peri- 
ods- Furthermore, since a plurality of smafl ventilation 
holes 81 a and 82a are formed in each core member 15 
81 f 82. 82 of the forehead pad 80, ventilation is good 
and prevents sweating. TWs further promotes com- 

i , fort over long periods of use. 
. As shown in a dot and dash One in Fig. 21(b). 
since It is possible to easOy and elasticany move the 20 

: fixing piece portion 84b of each hook 84, it is possible 
to easily attach and detach t to either pin 73 of each 
fbdng portion installed to the above-mentioned first 
bow portion 71. With this arrangement, ft beoomes 
possible to easily Implement the adjustment of the 2s 
forehead pad 80, and it beoomes possible to adjust 
the forehead pad 80 in aa»rdance with the head size 
of the user. In case that the spectacle type display de- ^ 
vice 1 1s not used, ft Is possible to fold the forehead 
pad 80 about the pair of recess portions 83a, 83a of 
the cover 83 which are the boundary among the re- 
spective j^^nmbm 18, 82, a? of the aboye^ 
nwntkmedforeh 

bte to compactly fold the whole head band-Oke sup- 
port arrangement 70 upon releasing the connection 
between the ends of the second bcwport^ iv 

With this arrangement after donning the housing . 
10 by means of the head band-Oke support 
ment 70, while looking through the transparentocular 
window portion 17 of the wcablnet 16 and rotating- 40 
ly the pupfl distance adjusting knob 8 which projects 
outof the right side of the housing 10. it is possible for 
' the user to adjust the postions of the lens and minor 
'units 21 , 21 and therefore the positions of the respec- 
tive ocular lens 22, 22 with respect to the left and right 45 
eyes A, A. That is, when the above-mentioned pupil 
distance adjusting knob 8 rotated, the cylindrical cam 
41 is rotated, as shown In Fig. 11. In accordance wfth 
this cam rotation, the rod 43 is moved In the left and 
right directions through the cam pin 44 moving along so 
the oblique cam groove-hole 41a of the cylindrical 
cam 41 . When the rod 43 is moved inwardly with re- 
spect to the holder 7 towand the right hand side lens .„ 
and minor untt 21.^ ^ 
mtmxunfts21,21arenxw©di 55 
the fi^e 4 along the pair* 
when ttie rod 43 Is moved outwardly with respect to , 
the holder 7 the left anil right lens and mirror units 21, 
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21 are moved outwardly with respect to the f ram 4 
along the pair erf the shafts 5, 5. 

Thus, with the rotation of the pupil distance ad- 
Justing knob 8, the position of the lens and minor units 
21.21, namely the portions of the respective ocular 
lenses 22 with respect to the left and right eyes A, A 
of the user, are adjusted. 

Then, as will be appreciated, due to the provision 
of the cam arms 63, 63 which are rotatably supported 
on the pins 21d. 21d of each lens and minor unit 21, 
the pair of LCD holders 24, 24 are moved along th 
pair of shafts 36, 36 wfth respect to the backlight 30 
and in the same direction as the lens and minor units 
21, 21. Accordingly, the posftbns of the pair of LCD 
25, 25 are simultaneously atQusled wfth respect to the 
left and right eyes A, A. That b to say, when the pair 
of lens and irtrror unfits 21, 21 are moved In the left 
and right direction along the pair of shafts 5, 5, the 
c^ptnportkm63bofeadicammtt 
shown In Rg. 13C, obliquely along each cam groove- 
hde 4c formed at the frame 4^ 
each cam arm 63 te rotated (pivoted) around a pin 21 d 
and thus develops a proper Inclination relative to the 
pc^n of eacrt ocular k^ 
gence of the virtual image of each LCD supported to 
: the pair of LCD holders 24, 24 Is also adjusted, 
mow (n^ c^i^e^ is re- 

^ quired, ihe dtop^^djii^ rotated. In re- 

, sponse to this rotation, the eaintiic cam plate 62 is 
v e^ntri^ly^inoved ,wltbini4he ( xam groove 32d 
formed in the slide plate 32 of the backlight 30. Ac- 

. in theantid^ shown in 

Fig. 14A, the slide plato 32 : to moved backward (up- 
< ward as ^ in tti^drawh^ 4, and the 

'XOT l^ere^ the pair of 

Jtas and .^ backlight 30. 

Conversely, when the diopter adjusting knob 9 is ro- 
tated in the clockwise direction from the state shown 
in Fig. 14C, the slide plate 32 b jnoved forward 
(downward as seen in the drawlngsyon the frame 4, 
and the pair of LCD holders 24, 24 approach the pair 
of lens and mirror units 21, 21. Thus, In accordance 
wfth the slide plate 32 of the above-mentioned back- 
light 30 being moved in the fore-and-aft directions, 
and the distance between the respective LCD 25, 25 
supported to the pair of LCD holders 24, 24 and the 
respective ocular lenses 22 of the pair of lens and mir- 
ror units 21 , 21 are changed, and the adjustment of 
the position of the virtual image (diopter adjusting) is 
implemented. 

. During the diopter adjusting, $e front and back 
j>psi^ofe^ 

of the < slide plate 32 of thebaddlght SO. However, the 
left and right dlsp^icomertof ^ 25 is limited 
tytihe recess ^tfeachm 
of each LCD holder 24 te inserted. Each cam arm 63 
Is stopped without rotating around the pin 21d of each 



8 



15 



EP 0 627 850 A1 



16 



lens and mirror unit 21 after the pupil distance adjust- 
ing of the pair of lens and mirror units 21. 21. Accord- 
ingly, when the slide plate 32 is moved on the frame 
4 In the fore-and-aft directions, the pin 24c of each 
LCD holder 24 which is received in a recess 63c of a s 
cam arm 63, is moved in the recess 63c, in the man- 
ner shown in Figs. 14A-14C. Due to the angle erf each 
recess 63c, when the pair of LCD holders 24, 24 ap- 
proach or depart from the pair of the lens and mirror 
units 21 , 21, the LCD holders 24, 24 are also moved 10 
in the direction along each line OP, OP of the V-eon- 
figuration shown in Rg. 25 and the convergence of 
the virtual Image of each LCD 25 is adjusted. 

Thus, the pupfl dfetanoe adjustment of the pair of 
image generating means 20, 20 b easDy and certainly 16 
Implemented in a maimer wNch simultaneously 
moves the pair of Image gen era ti ng means 20,20 in 
the left and right directions toward and away from 
each other through the use of the pupQ distance ad* ' 
Justing mechanism which is simply comprised of the 20 
pupn distance acQusting knob 6, the cam mechanism 
40 and the link mechanism 50. Further, the diopter ad- 
Justing^ the pair of image generating means 20, 20 
te easily and certahtylmplemerited by thediopterad-' 
Justing mechanism of a simple structure constituted 25 
by the diopter adjusting knob 9 and the cammecha- 

• ntsm 60. J RAthAmd^ 

• mechanlsriitito^ 

Irig the diopter an d the convergence adjustment while 
maintaining the adjusted condition of the pupil dis- so 
tence. Viz., the convergent acO^^ ^ 
thattfiel^tftftt 
In a direction Wkatted by the fines' 
Rg. 25, through the rotation of the dfopter adjusting 
lowb 9 after adjusting the dis^ is 
ocular lenses 1*2, 22 using the pupil distance ad- ^ r ' r 

: jus«r«imi*a^ r '^ - :: - w av 

During use of the above described device, the 
pair of headphones 74> 74 vhlch are provided at the 
rear end sides of the pair of fbtf bow po^ 40 
are inserted feito the wearer's ears after unreeling 
them from a pair of headphone receiving mechanisms 1 
75, 75, and an image is generated on a display portion 
25a of each LCD 25 in response to a signal from a 
portable video player or the like. The images are illu- 45 
minated by the llgtit from the fluorescent lamp 34 of 
the backlight 30. The Bght is directed in the form of 
parallel light which is reflected by the reflector 31 and 
which Illuminates the display portion of each LCD 25. 
The illuminating light is reflected off the minors 23 so 
and transmitted by each ocuiar lens 22. The image 
defined by the light transmitted through each ocular 
lens 22 ts reflected at ti>e haff mirror 26 and thus di- : 
rectedtothel*anfir^ 

Image is produced on each of the retinas after being " « 
expanded. At the same time the sound for the Image 
becomes audible by means of each headphone 74. ' 
As will be appreciated, th backlight 30 basicany 



comprises the above-mentioned reflector 31 and flu- 
orescent lamp 34, and is arranged such that th light 
from a single fluorescent lamp 34 Illuminates the dis- 
play portion 25a of each LCD of the pair of Image gen-, 
e rating means 20, 20 by way of a single reflector 31. 
Aooocdingty, any difference of color temperature and 
luminance between the left and right images reflect- 
ed at the pair of LCDs 25, 25 is negated, and it be- 
comes possible to produce images which have the 
same In color temperature and luminance in both the 
left and light units. 

Further, as shown in Figs. 15 and 16, since the 
electromagnetic shield plate 37 in the form of the 
sheetnshaped transparent electrode plate, is dis- 
posed between the reflector 31 of the backfight 30 
and the LCD 25. ft Is possible to shield a high-voltage 
or high-frequency noise Z generated from the fluor- 
esoent lamp 34 (vfc, a high-lumtnance high voltage 
high-frequency light source) while minimizing the 
loss of light transmission to each LCD 25. Further- 
" more, since the toss of the above-mentioned light 
transmission is kept to a minimum, it is possible to re- 
duce electric energy consumption to a minimum. Fur- 
thermore, If a diffusion plate adding an electrically 
f conductive treatment is used as the above- 
mentioned electromagnetic shield plate 37, it is pos- 
^ stole* to diffuse the t^^ 

Further, although the fluorescent lamp 34 of the 
" above-mentioned backlight 30 produces magnetic 
~ 'field VV, since the reflector 31 is formed of a material 
comprising a resin ,lnto which an electrically conduc- 
tive material is mixed, ft is possible to effectively 
shield the magnetic field W generated from the 
above-mentioned fluorescent lamp 34 using the re- 
floctorSi in the mannw shown in Fig. 17, and there- 
fore avoitf detrim^rtal Influence on the wearer. 
Also, since the reflector 31 ftself b constructed by an 
electrically conductive material, it can be grounded 
through the use of an earth wire 38b and a metal 
screw 38c. 

^Furthermore, since the reflector itself is a oon- 
' ductor, ft functions as a substitute for a near conduc- 
tor necessary to smoothly start a tuming-on of a cold- 
cathode lamp and a hot-cathode lamp of the fluores- 
cent lamp 34 and the like. This near conductor effect 
promotes efficient starting or turning-on of the fluor- 
1 escentlamp 34 and enables running costs to be low- 
ered. Furthermore, since the electromagnetic shield 
plate 39 in the form of a sheet-shaped conductive 
plate is disposed between the above-mentioned re- 
flector 31 and the rear portion 1 6a of the rear cabinet 
16,anycrf^romagneticrad^tionWwhichtea)cBfrom 
the reflebtor 31 is shielded by the electromagnetic 
shield plate 39, and any detrimental effect by electro- 
magnetic field on human organisms is prevented. 

As shown In Fig. 3, since the backlight 30, the pair 
of LCD 25, 25, the pairofupper'eide reflection mirrors 
23. 23, the pair of ocular lenses 22, 22 and th half 
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mirror 26 are respectively disposed in the box-shaped 
housing 10 in a descending configuration, it is possi- 
ble to reflect each image of each of th above- 
m nti nedpairofLC025 v 25toaretinaaofeacheye 
A, through the half mirror 26, and in a manner which 
makes us of so-called vertical refraction. With this 
arrangement, the length light paths to the left and 
right eyes through the pair of image generating 
means 20, 20 is minimized, and it becomes possible 
to render the arrangement highly compact This fur- 
ther minimizes the bulk of and lightens the housing 
10. 

As shown in Figs. 1 and 4, since the laterally ex- 
tending elongate transparent ocular window portion 
1 7 is disposed at a lower side of the rear piece portion 
of the rearcabinet16and bridges the nose receiving 
portion 16g,ttispoasibletoimprovette 
and to remove any unpleasant feeGn^ 
^ order by reducing the diffusion at the front of eye in 
a manner to reduce the viewable amount of the rear 
1 cabinet 17 In the vtctntty of the Image viewed through 
'thehtf mfabr2&^ 

viewing window portion 12 is disposed at a side of the 
front face 11a of the front cabinet H of the housing 
10, it becomes possible to see the surroundings 
through the clearance between the half mirror 26 and 
the re^ : caMiet 16 while simultaneously seeing the 
Image from the trareparerrtocuiar wimlow portion 17 
of the i tear cabinet 16. Accordingly, in combination 
. with the elongate formation of transparent ocular win- 
dow portion 17 In mei^rc^inet 16, theanxmntof 
^a visual field of outside (outside view-fieid) of left and 
fright aivd lower sio^sb maximized. 

Furthermore, as shown in Figs. 5 and 6, respec- 
tive corner portions X. X and Y are cutout such that . 
^ and the lower 

ple^ pbrtk* ^ 16 are Incflned 

alo ng the One of sight, the amount of the outside view- 
field which Is screened, is minimized, and this en- 
ables the extended view field to be maximized. Thus, 
t the obstruction such as a diffusing due to a so-called 
fcick by the rear cabinet 16 Is reduced, and this en- 
. aWes a user to concentrate on the image reflected by 
^theharf mirror 16. 

Fig. 26 shows the spectacle type display device 
according to a second embodiment of the invention. 
Similar to the previous embodiment, the backlight 30, 
the pair of LCD 25, 25, the pair of upperside reflection 
mirrors 23, 23, the pair of ocular lenses 22, 22 and the 
haff mirror 26 are disposed in the housing 10*. How- 
ever, in this instance the half mirror 26 Is arranged to 
be pivotally mounted on a hinge 27 so as to be pivotal 
down from a position wherein tt closes off the rectan- 
^ gular opening portion 19 opening to an operative pos- 
ition wherein the image passing through the ocular 
lenses 22. 22 te directed toward the retina a of the 
wearer's eyes, tt should be noted that In this embodi- , 
ment the half^irror can be replaced wtth a fully re- 



flective member. Since the other construction is the 
same as that of the above-mentioned embodim nt, 
the same parts designate the same characters, and 
a detailed explanation thereof is omitted. 

6 With this arrangement, it is also possible to re- 
flect each image of each of the pair of LCD 25, 25 on 
the retina a of each eye A through the half mirror 26 
by means of so-called vertical refraction, and to ren- 
der the Image generating means 20, 20 compact Ac- 

io cordingty, the housing 10* becomes even smaller and 
lighter. Also, during an unused period, since the lower 
side reflection plate 26 can be rotated through the 
hinge 27 so as to close the opening portion 1 9 formed 
at a bottom side of the housing 1 01 as shown in Fig. 

16 26, ft is possible to possibly shorten the height of the 
housing 10*. Accordingly, the housing 10* similarly 
becomes further smater and lighter. Furthermore, it 
Is possible to receive fee lower side reflection plate 26 
In the opening portion 19 of the housing 10* periods 

20 of non-use. This te useful In 

contaminating matter from entering the housing and 
soiling I the pair of the ocular lenses 22 and 22. 

r Acc^ 
although the piv<^ 

25 

reducing the ingress of external fight, the light reduc- 
. r > ingmeanstei^litn^ 
take^ 

plate) cor^utedb^ 
-so it applarf^fH^ 

^As mentioned above, according to the present in- 

3*!tta^^ arranged 
totransnianimagety 

means whto are r^rovWed in a housing. In accor- 

plates ard ap^ to pro- 

ject images produced by the source onto retinas of 
left and right eyes of the wearer. 

A shaft is installed In the above-mentioned hous- 
40 Ing and supported on a frame. J7w Image source 
v means and the pair qflens and mirror units which In- 
clude the reflection plates and the ocular lenses are 
arranged to be laterally movable In the left and right 
direction toward and any from each other along the 
45 shaft The image source means and the pair of I ns 
and mirror units are arranged to be relatively movable 
in the fore-and-aft direction toward and away from 
each other. Accordingly, It becomes possible to easily 
implement a diopter adjusting and a pupil distance 
so adjustment of the above-mentioned optical visual 
unit 

Although only two embodiments of the present 
invention have been described above, the various va- 
riations and modifl<ittons which are possible without 
departing from the scope of the present Invention, 
which is defined by the appended claims, will be serf- 
evident to one rfdped In the art to which the present 
Invention pertains. 
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Claims 

1. A spectacle type display device (1) which is en- 
closed in a housing and is arranged to transmit 
images generated by a pair of image sources (26) 
by way of a pair of Image transfer means (21) 
which each Include a reflection plate (23) and an 
ocular lens (22), and to project the images pro- 
duced by said pair of image sources on retinas of 
the left and right eyes of a wearer, and which 
comprises: 

first support means (5) for supporting said 
pair of image transfer units (21) so as to be later- 
ally movable toward and away from each other, 
and 

second support means (21 d, 24-38, 63) for 
supporting said pair of image sources (25) sofhat 
the Image sources are laterally movable toward 
' and away from each other and in a fore-and-aft 
direction Native to the reflection plates (23) and 
the ocular tenses (22) of said image transfer 
means (21). 

2. A spectacle type display device as claimed in 
claim 1, further comprising a pupil distance ad- 
Justing knob (8) which is rotatabiy disposed at one 

" ' side of saW hduslng (10), said image transfer 
units (21) being operative^ connected with said 
pupil distance adjusting knob (8) through a cam 
mechanism (40) and a link mechanism (50)." 

3. A spectacle -type display device as claimed in 
claim 1, further comprising a diopter adjusting 
knob (9) which is rotatabiy disposed at an upper 
side of said bousing (10), each of said Image ^ 
sources (25) being operatively connected wfth 
said diopter adjusting knob (9) through a cam 
mechanism (32, 60) which is associated wfth a 
frame (5) on which said image transfer units (21 ) 
and said Image sources (25) are supported. 

4. A spectacle type display device as claimed in 
claim 1 , further comprising a backlight (30) and 
a half-mirror (26) which is supported in said hous- 
ing (10) ata level which is lower than the level at 
which said backlight (30) is disposed, and where- 
in said pair of reflection plates (23), and said pair 
of ocular lenses (22) are vertically aligned be- 
tween said image sources (25) and said half- 
mirror (26), said housing (10) having a transpar- 
ent ocular window portion (17) disposed at a rear 
side of said housing opposte a first side of said 
half-mirror (26), and a translucent viewing win- 
dow (12) disposed at a front side of said housing 
(10) opposite a second side of said half-minor 
(26). 

5. A spectacle type display apparatus comprising : 



a frame (5) disposed in a body (10); 
a pair of display means (25), disposed on 
said frame (5), for producing a pair of Images in 
accordance with a video signal; 
6 a pair of reflection means (23) for reflect- 

ing the pair of Images produced by said pair of 
display means (25); 

a pair of lens means (22) for focusing the 
pair of images reflected by said pair of reflection 
io means (23); 

a first slide means (40, 50) for sliding said 
pair of lens means (22) and said pair of reflection 
means (23) laterally across said frame (5); and 
a second slide means (32, 60, 63) for slid- 
16 ing said pair of display means (25) toward and 
away from said pair of lens means (22) In the fore- 
and-aft direction of said frame (5). 

6. Aspectade type display apparatus according to 
20 claim 5. further comprising a first operation 
" means(8)foradJustingapupildistancebyadjust- 
ing the relative distance between said pair of 
lenses (22), wherein said first slide means In- 
cludes a cam (40) and a link (50) which are re- 
25 sponsive to said first operation means (8). 

7. 1 A spec^de type display apparatus acting to 
claim 6, wherein said cam (40) is connected to a 
' first of said pair of display means, wherein said 
so llnk(50)isc»nnectedbetweenthefirstandasec- 
ond of said pair of display means, and wherein 
said first operation means (8) slides said pair of 
' display means toward and away from each other. 

35 8. A spectacle type display apparatus according to 
-claim ^ wherein said first slide means (40, 50) 
' moves said pair of reflection means (23) and said 
pair of lens means (22) simultaneously. 

40 9. A spectacle type display apparatus according to 
claim 5, further comprising a second operation 
means (9) for adjusting a focus distance by ad- 
Justing the distance between said pair of image 
sources (25) and said pair of reflection means 
46 (23), and wherein said second slide means in- 
cludes a cam mechanism (32, 60) which is re- 
sponsive to the operation of said second opera- 
tion means (9). 

60 1 0. A spectacle type display apparatus according to 
claim 9, wherein said cam mechanism (60) has 
an eccentric cam plate (62) and a slide plate (32) 
in engagement wfth said cam plate, said second 
operation means (9) respectively moving said 

66 pair of Image sources (25). 

11. A spectacle type display apparatus according to 
ciatm 5, further comprising a first operation 
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means (8) for adjusting a pupil distance of said 
display means and a second operation means (9) 
for adjusting a focus distance of said display 
means, 

wherein said first slide means includes a s 
cam (40) and a link (50) which are operatively re- 
sponsive to the operation of said first operation 
means (8), said second slide means Including a 
cam mechanism (32, 60) which is operatively re- 
sponsive to the operation of said second opera- 10 
tion means (9). 

12. A spectacle type display apparatus according to 
claim 11, wherein said cam (40) Is connected to 

a first of said image sources, the first and a sec- is 
ond of said Image sources being connected by 
. said link, said cam mechanism (60) having an ec- 
centric cam plate (62) and a slide plate (32) en- 
gaging said cam plate. 

20 

1 3. A spectacle type display apparatus according to 
claim 12, furfter comprising : 

a backlight (30) and a half mirror (26) being 
disposed In said body (10) in e vertfcaSy dis- 
placed arrangement; 25 
a transparent window (17) disposed at a 
.... rear side of said body opposite said half mirror 
] (26);and 

, ^ , ■.. a translucent viewing window (12) being 
~ " disposed at a .front side of said body opposite said .30 
half mirror.. 

14. Apparatus for use in a spectacle type display, 
comprising : 

, v a frame (5); _ /£t t V 35 

' . . first and second Image sources (25) sup- . . 
ported on 6afd frame so as to be reciprocal to- 
ward 8nd away from each o^er in a first olrectk^ 
across said frame, and synchronously movable in 
a second direction which is esserr^ 40 
said first direction; 

a first mirror (23) supported on said frame 
(5) so as to be In a predetermined relationship 
with said first image source (25), said first mirror 
being reciprocal in said first direction across said 45 
frame; 

a first lens (22) supported on said frame 
(5) in a predetermined relationship with said first 
mirror (23), said first lens being connected with 
said first mirror so as to be synchronously mov- so 
able therewith in said first direction; 

a second mirror (23) supported on said 
frame (5) so as to be in a rx^etermined relation- . 
ship with said second image source (25), said 
second mirror being reciprocal in said first direc- 55 
ttonwlm respect to sakl frame (5) and toward and 
away from said first mirror; 

a second lens (22) supported on said 



fram (5) in a predetermined relationship with 
said second mirror, said second lens being con- 
nected win said second mirror so as to be syn- 
chronously movabl therewith in said first direc- 
tion; 

first adjustment means (8, 40, 50) for se- 
lectively moving said first and second mirrors 
(23) in said first direction and so that the relative 
distance between said first and second mirrors 
changes; and 

second adjustment means (4, 63) for mov- 
ing said first and second image sources in said 
second direction and In a manner which changes 
the relative distance between first and second 
image sources (25) and said first and second mir- 
rors (23), respectively, and for simultaneously 
moving said first and second Image sources in 
said first direction In a rnannerwMch changes the 
relative olstence therebetween in response to the 
movement of said first and second Images sourc- 
es in said second direction. 

15. A method of operating a spectacle type display 
comprising the steps of : 

< producing a first image using a first image 
source (25); 

■ f reflecting the first image using a first mir- 
ror (23);, :v - 

focusing the first image using a first lens 

reflecting the focused first image toward a 
Jlretpre< 

producing a second image using a second 
image source (25); 

, t efl ec tfc^g the second Image using a sec- 
orKl minor (^ . ^ 

. focusing the second image using a second 
lens (22); 

reflecting the focused second Image to- 
ward a second redetermined eye position; 

moving said first mirror and said first lens 
and said second mirror and said second lens as 
first and second units (21) respectively, in a first 
direction which changes the relative distance be- 
tween the two units; 

moving said first and second image sourc- 
es (25) In a direction which changes the relative 
distance between said first and second Image 
sources (25) and said first and second mirrors 
(23) respectively; and 

simultaneously moving said first and sec- 
ond image sources (25) with respect to one an- 
other and in a manner which changes the relative 
distance therebetween. 

16. Apparatus for use In a spectacle type display, 
comprising : 

means (25) for producing a first image; 
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means (23) for ref I cting the first image; 
means (22) for focusing the reflected first 

image; 

means (26) for reflecting the focused first 
Image toward a first predetermined eye position; 
means (25) for producing a second Image; 
means (23) for reflecting the second im- 



means (22) forfocusing the second image; 

means (26) for reflecting the focused sec- 10 
ond image toward a second eye position; 

means for moving said first mirror and said 
first lens and said second mirror and said second 
lens as first and second units (21) respectively, 
in a first direction which changes the relative die- is 
tance between the two units; 

first means (32, 60) for moving said first 
image and seoond Image sources (25) in a direc- 
tion which changes the relative distance between 
said first and second Image sources (25) and 20 
said first and second mirrors (23) respectively; 
and 

second means (63), responsive 4o said 
first means, for simultaneously moving said first 
and second Image sources with respect to one 25 
another and in a manner which changes the rel- 
ative distance therebetween. 
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